Abstract
Introduction

Study selection and description
This meta-analysis included efficacy studies on behavioral classroom programs that met the following inclusion criteria: the study (1) was a randomized controlled trial assessing the effects of behavioral classroom programs compared to 'no care' or 'care as usual'. Behavioral programs were defined as programs using behavioral techniques on a daily basis (e.g. token economy). To incorporate all available RCTs on the efficacy of behavioral classroom programs in this meta-analysis, more comprehensive treatment programs (e.g. multimodal programs or those involving additional cognitive behavioral elements) that used a behavioral classroom program as one of the main elements were also included; (2) included one of the following outcome measures: (a) disruptive classroom behavior (i.e. symptoms of ADHD, ODD/CD, or a combination of those symptoms) as assessed by validated teacher ratings or classroom observations by an independent rater, or (b) classroom-observed on-task behavior. Studies that only assessed disruptive behavior at the classroom level (e.g. total of discipline referrals in the entire classroom) rather than disruptive behavior of individual children were not included; (3) included predominantly elementary school children as participants (6-12 years old on average) in regular education or school-related settings, regardless of severity of problem behavior (thus including community samples, children at risk for and children with clinical externalizing behavior disorders) and (4) were published between 1980 and 1 st of July 2016 in an
English-language peer-reviewed journal, which is in accordance with the emergence of the third version of the Diagnostic and Statistical Manual of Mental Disorders (DSM-III) [45] . Studies were excluded if: (1) the study focused on children with psychiatric or neurological problems other than ADHD or ODD/CD (e.g. autism or epilepsy); (2) the study solely focused on the enhancement of concentration problems or only on disruptive behavior outside the classroom, such as playground aggression or bullying, since such studies did not target disruptive classroom behavior (such as [46, 47] ) or (3) if there were insufficient data to calculate effect sizes (e.g. if only mean and sample size were available, but no standard deviation or standard error). Despite our attempt to obtain the missing data necessary for effect size calculation, two studies were excluded based on this third exclusion criterion [48, 49] . If multiple articles were published using the same sample, we selected the most comprehensive report on that study with the largest sample size or the most encompassing assessment of disruptive classroom behavior. Characteristics of the individual studies included in this meta-analysis (including dependent variables and test statistics) are depicted in Table 1 .
To identify relevant articles for this meta-analysis, the electronic databases PubMed, Embase, Psycinfo and Eric were searched. Search terms and equivalent mesh terms describing participants' problem behavior (e.g. 'disruptive behavior', 'externalizing problems', 'attention deficit hyperactivity disorder', 'oppositional defiant disorder', 'conduct disorder', 'aggression') were combined with the term 'classroom interventions' and related terms (e.g. 'teaching method'), which were applied to both titles and abstract (see S2 Supplement for the search terms used in the database PubMed). Reference lists of the selected articles were checked to identify additional relevant studies. To determine eligibility of retrieved articles, we first assessed all inclusion and exclusion criteria on the basis of title and abstract and, if necessary, on the basis of the full-text articles. In case of doubts regarding inclusion and exclusion criteria, authors were contacted to clarify those issues. Eventually 19 articles were included in this meta-analysis. A flow diagram of identification, screening and inclusion of studies is depicted in Fig 1. 
Definitions and outcome measures
Primary analyses focused on disruptive behavior and on classroom-observed on-task behavior. Disruptive behavior was defined as externalizing behavior problems including hyperactivity/ • DBP: CRS (T)
• ADHD: n.a.
• ODD/CD: n.a.
• On-task behavior: n. a. [53] . Randomization at school level.
Study
Links to Learning
Schools were of similar size and in similar proximity to participating mental health services and T 1 (6 months)
• Baseline differences: off-task: intervention > control
• Special remarks: none
Outcome measures:
• DBP: SDQ (T)
• Outcome measures:
• DBP: TOCA-C, average of ADHD and ODD/CD (T)
• ADHD: TOCA-C, concentration scale (T)
• ODD/CD:
TOCA-C, aggression scale (T)
• On-task behavior: n. • DBP: TRF, externalizing scale (T)
• • Data of boys and girls were averaged
• Data of GBG group and external control group were used, to enhance comparability with the other studies in this meta-analysis mostly using external control groups
• Analyses did not account for severity of problem behavior
• DBP: TOCA-R aggression scale (T)
TOCA-R, aggression scale (T)
• On-task behavior: n. • DBP: DBD (T) and observation (average frequency counts of classroom rule violations)
• ADHD: DBD, ADHD scale (T)
• ODD/CD: DBD, average of ODD and CD scale (T)
• On-task behavior: n.
a.
3
Study 8. Peacebuilders [59] .
(Continued ) • DBP: TRF, aggression scale (T)
• ODD/CD: TRF, aggression scale (T)
• On-task behavior: n. and T 1 (10 weeks)
• Baseline differences: race: treatment > control
• Special remarks: SSRS-PB was not used as measure of DBP or ODD/CD since one third of these items focus on internalizing problems
• DBP: n.a.
• • The exact number of students per group was not reported so authors were contacted in order to obtain this information
• Analyses did not account for severity of problem behavior • DBP: average ADHD (ADHD Rating Scale) and ODD/CD (DSM-IV criteria) (T)
• ADHD: ADHD Rating Scale (T)
• ODD/CD: Rating based on eight DSM-IV criteria (T)
2 Study 14. [65] (Continued) Treatment > control
• DBP: SSBD-MBI (T)
• On-task: % of AET (during 2 x 15 minutes) 2 Study
First
Step to Success Early Intervention [67] . Randomization at student level
• 102 boys; 98 girls • At-risk for EBD based on teacher rating (SSBD)
• No exclusion criteria and T 1 (3 months)
• Baseline differences: none • Special remarks: SSRS-PB was not used as measure of DBP or ODD/CD since one third of these items focus on internalizing problems
• [68] . Randomization at school level
• Gender ratio n.r.
• At-risk for EBD based on teacher ratings • DBP: ADS-IV, average ADHD and ODD (T)
• ADHD: ADS-IV, average HI and I scale (T)
• ODD/CD: ADS-IV, ODD-scale (T)
• On-task: n.a. [69] .
Study
Electronic Daily Behavior Report Card
(Continued ) • ADHD: CRS-R, ADHD-scale (T)
• On-task: n.a. • Baseline differences:
• SES: control < treatment • Race: less Dutch/Caucasian children in control group
• Special remarks:
• T 2 and T 3 were used since extra students were included between T 0 and T 1 , who differed on nationality and SES from the sample at T 0 .
Therefore, the baseline and followup assessment from the second year were used (T Randomized block design = design in which 2 schools (or in one study 2 school districts) formed a block. Within each block, one school (or school district) was randomly assigned to the treatment arm while the other school was assigned to the control arm. For each study using this design, it is mentioned whether a block referred to schools or school districts, and which criteria schools or school districts were matched on. https://doi.org/10.1371/journal.pone.0201779.t001
impulsivity, oppositional behavior, and aggression (see Table 1 for an overview of the instruments assessing disruptive behavior). For studies reporting several disruptive outcome measures (e.g. ADHD and ODD/CD symptoms), disruptive behavior was measured as a combination of those outcomes by calculating the standardized mean differences and variances for each pertinent subscale and subsequently averaging these scores (assuming a correlation of 1 between the aggregated subscales to yield a conservative estimate [50] ). On-task was defined as academic engagement time (AET; mostly measured as the percentage of AET during an interval of 15 minutes; see Table 1 ). Post-hoc analyses investigated whether treatment response depended on type of problem behavior (symptoms of ADHD or ODD/CD) or on type of sample (clinical, at-risk, and community). In clinical samples, all participants or a large majority thereof (!85%) met diagnostic criteria for one or more externalizing behavior disorders. At-risk samples consisted of participants with elevated levels of disruptive behavior problems at school as assessed in each study. In community samples, non-selective samples were studied including entire classrooms or entire schools.
Gender was defined as percentage of male participants in the study sample. Age was defined as the average age (in years) of the study sample at baseline. If age was not reported (in 8 of the 19 studies), an estimation of age was made based on participants' grade levels (assuming 6.5 years as the average age in grade 1, 7.5 years in grade 2, etcetera [51] ), taking into account the percentage of children in each grade. If the percentage of children in each grade was not reported, an equal distribution of children across grades was assumed. Intervention duration was defined in months. Some intervention programs had a duration of more than one year and incorporated multiple post-intervention outcome measurements. For those studies, only the first two measurements were used to maximize homogeneity in intervention duration across studies in the meta-analysis.
Study quality
The quality of the studies was assessed by two independent researchers (BV and ML) using the Jadad criteria [70] that includes three items of study quality (randomization, double blinding, and withdrawals and dropouts). Each study was scored on a six point scale (0-5), with scores of 2 or less indicating low study quality, and scores of 3 or more points indicating high quality. For all studies, consensus was reached between the researchers.
Statistical analyses
Statistical analyses were performed using Comprehensive Meta-Analysis [71] . Effect sizes (Cohen's d) were calculated for the effects of the behavioral program within each study for each dependent variable by using the mean, SD and sample size of both groups (intervention and control) at baseline and the follow-up assessment. The pooled SD was weighted by its inverse variance to control for sample size and measurement error [50] . In order to maximize homogeneity, we used the reported means and SDs without any covariates when available. If mean, SD, or sample size information were not available, the t-value of the effect of the intervention on the dependent variable was calculated by dividing the regression beta coefficient of the group x time interaction by its standard error [72] , or the Fisher's z score was calculated using the correlation-value of each dependent variable together with the sample size, which were then converted into Cohen's d [50] . For studies reporting results for subgroups (e.g. for males and females separately), the weighted group mean was calculated by multiplying each subgroup mean by its sample size, and then adding the subtotals and dividing the obtained sum by the total sample size [50] .
Main analyses. First, we investigated meta-analytic effects of behavioral classroom programs on (1) disruptive behavior, distinguishing between teacher-ratings and classroom observations, and on (2) on-task behavior as measured by classroom observations. To test whether the meta-analytic results on these outcome measures were confounded by baseline behavior differences between groups, sensitivity analyses were conducted excluding those studies reporting behavior differences at baseline (the existence of baseline differences are noted in Table 1 ).
In case of significant intervention effects on teacher-rated disruptive behavior, two additional analyses were performed to ascertain that positive effects were due to behavioral classroom programs rather than interventions in other settings (e.g. parent or child training) or program components other than behavioral techniques (e.g. cognitive behavioral components). One meta-analysis was performed on intervention studies that only involved behavioral components, thus excluding studies into programs that also comprised other treatment components (see Table 1 ). Another separate meta-analysis tested the specific effect of programs in the classroom setting, by including only studies that were confined to a unimodal teacher program (see Table 1 ). These two meta-analyses were only conducted on teacher-rated disruptive behavior due to the limited number of studies using classroom observations. Post-hoc analyses. In case of significant intervention effects, several post-hoc analyses were performed to investigate for whom and under which conditions behavioral classroom programs would be most effective. These analyses were only performed on teacher-rated disruptive behavior, as the number of available studies were too limited to carry out these analyses for the other outcome measures. Firstly, program effects were assessed separately for symptoms of ADHD and for ODD/CD to investigate whether effects depended on type of problem behavior. Secondly, the potential moderating effect of severity of problem behavior was investigated by comparing the type of samples (clinical, at-risk and community samples) through a Q-between test, using the nature of the sample as a nominal variable [50] . This analysis investigated whether the efficacy of behavioral programs differed between clinical, at-risk, and community samples. Thirdly, meta-regression analyses were performed to test whether gender (% of male students), age and intervention duration moderated the effects on the outcome measures. There were no missing data on any of the variables, except for one study not reporting the sample's gender distribution [59] . This study was excluded from the meta-regression analyses on gender.
Given the heterogeneity between trials (e.g. due to differences between the behavioral programs and outcome measures), the random-effects model for heterogeneously distributed data was used to calculate meta-analytic effect sizes [50] . Q and I 2 tests were used to test the assumption that the data were heterogeneously distributed. The threshold for performing a meta-analysis was set at the frequently-used limit of three studies [73, 74] . Effect sizes were interpreted applying Cohen's guidelines, translating d = 0.20, 0.50, and 0.80 into thresholds for small, medium, and large effects, respectively [75] . Negative effect sizes indicated that behavioral programs effectively reduced the problem behavior compared to no care or care as usual.
For all meta-analyses, the possibility of publication bias was assessed through Rosenthal's fail-safe N to determine the number of studies necessary to nullify the overall effect and linear regression methods to examine the degree of funnel plot asymmetry [76, 77] . To investigate whether effect sizes were moderated by study quality, meta-regression tested the effect of study quality on the effect sizes obtained for the individual studies. This meta-regression was only performed for teacher-rated disruptive behavior since less than ten studies were available for the other outcome measures, which is required as minimum for adequate meta-regressions [50] . Significance testing was two-sided and α was set at 0.05.
Results
A total of 18,074 children from 19 different studies were included in this meta-analysis. Study characteristics are displayed in Table 1 . Seven studies involved children with clinical levels of disruptive behavior (ADHD, ODD or CD), seven studies included children at-risk for externalizing behavior disorders, and five studies used community samples. In the community samples, on average 50% was male (SD = 0.58; range [49] [50] [51] [52] [53] , whereas in studies using clinical or at-risk samples, percentages of male subjects were on average 75% (SD = 11.84; range . While all studies predominantly involved primary school children, seven studies also included children from kindergarten and one study included children from middle school. All studies used behavioral programs as main element of their program, but some studies additionally included cognitive behavioral elements (n = 9), social skills training (n = 5), peer tutoring (n = 5), academic assistance (n = 2), problem solving training (n = 2), or sport skills training (n = 1). Eleven programs were multimodal, of which seven involved a parent training, one involved a child training, and three involved both a parent and child training. Table 2 provides an overview of all meta-analytic results and heterogeneity statistics. First, the results of the main analyses on disruptive behavior and on-task behavior will be discussed. Thereafter, the post-hoc results will address whether program effects depended on type of Negative effect sizes indicate a reduction of disruptive behavior in the treatment condition compared to the control condition. problem behavior, type of sample (severity of problem behavior), or on gender, age or intervention duration.
Main analyses
Effects of behavioral classroom programs on disruptive behavior. A total of 17 studies investigated the efficacy of behavioral programs in reducing disruptive behavior through teacher-ratings and three studies used classroom observations by an independent rater as the dependent measure. Results are shown in Fig 2. The meta-analytic results showed that behavioral classroom programs had significant beneficial effects on teacher-rated disruptive behavior with a small effect size (d = −0.20, p < 0.001), indicating that behavioral classroom programs resulted in larger reductions of disruptive behavior compared to no treatment or treatment as usual. The sensitivity analysis on studies without significant group differences in baseline level of problem behavior revealed a similar significant effect that was somewhat smaller (14 studies, d = -0.15, p = 0.001). For classroom observations, no significant beneficial effect was found on disruptive behavior (4 studies, d = −0.48, p = 0.13).
The additional meta-analysis on intervention studies that only involved behavioral management (without other intervention components such as social skills training or peer tutoring) yielded a significant small effect (6 studies, d = -0.24, p = .01). The separate meta-analysis on the studies that were confined to classroom programs without interventions in other settings (e.g. parent programs), also revealed a significant effect (6 studies, d = −0.16, p < 0.01). These meta-analytic findings confirm the robustness of the positive effects of behavioral classroom programs on teacher-rated disruptive behavior.
For teacher-rated disruptive behavior, indications of a publication bias were found based on Egger's regression (p = .01), but this bias seemed unlikely based on Rosenthal's fail-safe N statistic which showed that 176 studies were necessary to bring the p-value above the alphalevel of .05. There was no evidence of publication bias for classroom-observed disruptive behavior, (p = 0.32 based on Egger's regression and Rosenthal's fail-safe N = 13). Betweenstudy heterogeneity was significant in the meta-analyses on teacher-rated and classroomobserved disruptive behavior, supporting the use of random effects meta-analyses. Study quality was not significantly associated with the studies' effect sizes for teacher-rated disruptive behavior (β = 0.01, p = 0.88).
Effect of behavioral classroom programs on on-task behavior. Meta-analytic results of six studies using classroom observations to assess on-task behavior, reported a significant beneficial effect that was small in size (d = 0.39, p < 0.001). A sensitivity analysis on four of these studies that showed no baseline group differences revealed identical findings (d = 0.36, p = 0.01). There was no evidence of publication bias (p = 0.24 based on Egger's regression and Rosenthal's fail-safe N = 87). Between-study heterogeneity was significant.
Post-hoc analyses
Additional analyses were conducted on teacher-rated disruptive behavior to investigate which children would benefit most from behavioral classroom programs, and under which circumstances.
Program effects on teacher-rated ADHD and ODD/CD symptoms. There were nine studies investigating the effects of behavioral programs on teacher-rated ADHD and nine studies assessing the effects on teacher-rated ODD/CD symptoms. Behavioral programs had significant but small beneficial effects on teacher-rated ADHD symptoms (d = −0.19, p = 0.02) and teacher-rated ODD/CD symptoms (d = −0.15, p < 0.01). No indications for publication bias were found for the meta-analytic effect sizes for teacher-rated symptoms of ADHD and ODD/CD based on Rosenthal's fail-safe N (27 and 51 studies, respectively), but Egger's regression did suggest an asymmetric funnel plot for both outcome measures (p = .03 and p = .01, respectively). Between-study heterogeneity was significant for teacher-rated ADHD, and close to significant for teacher-rated ODD/CD (p = .05).
Comparison between clinical, at-risk and community samples. Meta-analytic results on teacher-rated disruptive behavior were calculated for clinical, at-risk and community samples to investigate whether treatment response was stronger for children with higher levels of disruptive behavior compared to children with less problem behavior. Meta-analytic results revealed significant small effects on disruptive behavior in all three samples, although effects were somewhat larger for at risk samples (6 studies, d = -0.26, p < 0.01), than for clinical and community samples (7 studies, d = -0.19, p = 0.01 and 4 studies, d = -0.15, p = 0.04, respectively). The between-group comparison was not significant though (Q(2) = 0.95, p = 0.62). There was no evidence of publication bias for at-risk (Egger's p = 0.36 and Rosenthal's fail-safe N = 19) and clinical samples (Egger's p = 0.11 and Rosenthal's fail-safe N = 9). For community samples, some evidence of a publication bias was found based on Egger's regression (p = .01), but not based on the Rosenthal's fail-safe N statistic (22 studies). Between-study heterogeneity was significant for the community and at-risk sample, but not for the clinical sample.
Moderating effects of intervention duration, age and gender. Meta-regression analyses revealed a negative trend between intervention duration and effect sizes for teacher-rated disruptive behavior (b(SE) = 0.006(0.003), p = 0.06, R 2 = .22), suggesting larger effects for behavioral programs with a shorter duration. To assess the possibility that this trend was driven by one study [54] with a much larger intervention duration (48 months) than the other studies (ranging between 0.8-14 months), the association between effect size and intervention duration was also investigated without that study, now yielding a stronger and significant effect (b (SE) = -0.03(0.01), p = 0.02, R 2 = .43) in the same direction (see Fig 3) . Age (ranging between 6-11 years) did not moderate the teacher-rated effect of behavioral programs on disruptive behavior (b(SE) = -0.005(0.05), p = 0.91). Furthermore, gender (ranging between 49-86% males) did not moderate the teacher-rated effect on disruptive behavior (b(SE) = 0.19(0.40), p = 0.64), and similar non-significant effects were found when power was increased by inserting the data for boys and girls separately for two studies reporting gender-specific effect sizes [40, 57] .
Discussion
This is the first meta-analysis of RCTs into the efficacy of behavioral classroom programs on elementary school disruptive behavior problems (19 RCT's, N = 18,074 participants). Results confirm our hypothesis that behavioral programs effectively reduce teacher-rated disruptive behavior and improve classroom-observed on-task behavior, albeit with small effects. The effect on classroom-observed disruptive behavior was not significant, but more studies are necessary to confirm these findings given the limited number of studies contributing to this analysis (n = 4). Post-hoc results indicated that behavioral classroom programs had similar positive effects on both teacher-rated ADHD symptoms and teacher-rated ODD/CD symptoms. Furthermore, results suggested that program effects were similar for a wide group of children, irrespective of severity of problem behavior, gender, and age. However, programs of a shorter duration were more effective than lengthier programs.
The positive effects that we found for behavioral classroom programs on teacher-rated disruptive behavior are in line with previous reviews and meta-analyses [21, 24, 25, 27] . Those earlier reviews and meta-analyses, however, predominantly included single-or within-subject designs. Our meta-analytic effect sizes are smaller than the effect sizes found in reviews that also included single-subject or within-subject designs [21, 24, 27]. These smaller meta-analytic effect sizes may be explained by our exclusive focus on RCTs in which the risk of bias, and thus of inflated effect sizes, is minimized compared to single-subject or within-subject designs [29] [30] [31] 78] . These differences in effect sizes also highlights the importance of RCTs in efficacy trials.
Independent raters not involved in treatment delivery (i.e. less-proximate raters) observed positive effects of behavioral classroom programs. Although these raters did not report positive effects for disruptive behavior, they did report an improvement of on-task behavior. This result implies that children are able to pay more attention to their school work after participating in behavioral classroom programs. Our findings are in line with a recent meta-analysis [32] demonstrating that beneficial effects of behavioral parent interventions (targeting ADHD) can be captured by less-proximate instruments such as behavioral observations. According to the investment argument, teachers involved in treatment delivery may be biased, which could result in inflated effect sizes. Possibly, the lack of an effect on classroom-observed disruptive behavior in the current study, can be explained by the investment argument. However, the present meta-analysis was restricted to three studies and awaits replication with a larger number of studies. We strongly recommend future randomized efficacy trials to use classroom observations as outcome besides most proximate measures such as teacher-ratings, in order to provide a comprehensive view on the efficacy of behavioral programs.
Our results also reveal that behavioral classroom programs were equally effective for clinical, at-risk and community samples, indicating that program effects did not depend on severity of problem behavior. This contrasts with our expectations, because superior program effects were hypothesized for children with clinical levels of disruptive behavior as there would be more room for improvement in these children [37] . Although our results are in line with a meta-analysis where effects of Individualized Positive Behavior Support at school were similar for diagnosed and undiagnosed children [20] , other meta-analytic evidence suggests worse effects of psychosocial parent trainings for children with more severe behavior problems [79] .
Despite the inconsistent meta-analytic literature regarding the influence of problem severity on treatment effects of psychosocial interventions in general, the hopeful results of this metaanalysis suggest that also children with clinical levels of disruptive behavior problems may benefit from behavioral classroom programs.
The absence of a moderating effect of gender was unexpected [13] , because, in general, boys display higher levels of disruptive behavior [80] [81] [82] and severity of problem behavior has been associated with higher responsiveness to parent behavior programs due to more room for improvement [37] . Some caution is warranted when interpreting the results of our metaregressions though, because these analyses can only assess the relationship between the moderator and treatment efficacy across trials, and thus are unable to take into account the variability of participant characteristics within each study [83] . Individual studies included in the metaregressions, for example, did reveal a higher treatment response for boys compared to girls [40, 57] and for older compared to younger children [59, 65] . Further, disruptive behavior is less prevalent in girls and effects of interventions are less investigated in girls, making it difficult to draw conclusions on the efficacy of behavioral classroom programs for girls. Since most studies fail to assess moderating effects of gender and age, meta-regressions are necessary to study these moderating effects despite their limitations. Fortunately, variability in age and gender was rather large in our meta-regressions (6.0-10.9 years and 49-84% of male), contributing to the validity of our analyses.
Against our hypothesis, our meta-regression results indicate that behavioral programs with a shorter duration are more effective than more lengthy programs. The unexpected negative association between program duration and effect size might be related to implementation fidelity. Possibly, it was more difficult for teachers to effectively implement more lengthy programs since program implementation often degrades over time and implementation fidelity affects responsiveness to an intervention [84, 85] . Unfortunately, we were unable to assess this hypothesis as almost half of the studies did not report implementation fidelity and the others used many diverse ways to assess implementation fidelity (e.g. teacher reports versus observations, number of elements implemented, quality of implementation, number of days elements were implemented). Future studies should investigate the teachers' implementation fidelity and assess the development of problem behavior over the course of the program to investigate whether implementation fidelity can explain the negative association between program duration and effect size.
Several clinical implications of our results need to be mentioned. First, our results suggest that behavioral classroom programs effectively reduce symptoms of ADHD and ODD/CD for a wide range of children differing in age, gender, and sample. These findings suggest that behavioral classroom programs may be used as universal programs for the entire classroom, so that many children will be able to benefit from these programs at the same time. This approach has an advantage over selective programs targeting individual students, which will, in general, be relatively more time-consuming and thus more expensive. Second, the beneficial program effects found in the current meta-analysis were all small, indicating that other types of treatments (e.g. medication) might be needed to normalize problem behavior of these children in the classroom.
Some limitations have to be taken into account. First, there was heterogeneity between studies as a result of differences between behavioral programs, sample characteristics, as well as type of instruments. However, our results were bolstered by several additional analyses (on studies exclusively focusing on behavioral programs and on studies restricted to unimodal teacher programs) and meta-regression analyses showed that the effects on teacher-rated disruptive behavior were unrelated to age, gender, type of problem behavior or clinical status, highlighting the robustness of our findings. Second, the aggregation of measures of ODD and CD into one outcome measure could be disputed due to, for example, gender-and age-specific differences between these two disorders [81] . Separating these disorders was not feasible though, because we focused on symptoms (of ODD and CD) rather than diagnoses due to the inclusion of community and at-risk samples. Since ODD and CD show a substantial overlap in phenotypical manifestation, separating ODD symptoms from CD symptoms would have been practically impossible [4] . Third, the meta-regression analyses on the moderators age, gender and intervention duration, were only performed on teacher-rated disruptive behavior due to the limited number of studies using parent-ratings or classroom observations. Since many studies included in the meta-regressions involved multimodal programs (e.g. additional parent program) or different components of interventions (e.g. cognitive behavioral elements), findings of the metaregression might not be specific to behavioral classroom programs. Therefore, future randomized efficacy trials of unimodal behavioral teacher program are necessary to confirm whether these programs are indeed equally effective for a wide group of primary school children.
Conclusions
Our meta-analysis of 19 RCT studies, including 18,047 elementary school children, showed that behavioral classroom programs result in small but significant improvements of teacherrated disruptive behavior and classroom-observed on-task behavior at school. Results further suggest that the effects on disruptive behavior are unrelated to age, gender, type of problem behavior (ADHD versus ODD/CD) or clinical status, but that shorter programs are more effective than more lengthy programs. Since the effects of these programs are small, other types of treatments (e.g. medication, or combined psychosocial interventions) or enhancement of treatment fidelity might be needed for normalization of disruptive classroom behavior. Nonetheless, our findings confirm that behavioral classroom programs can contribute to a reduction of disruptive classroom behavior for a large group of children, thus helping to prevent escalation of problem behavior in the classroom. 
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